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PROSPECTS FOR THE USE OP RADIOISOTOPES IN CZECHOSLOVAKIA 
Departments for Work with Radioisotopes in the Health 

Service 

/Following Is a translation of an articl® by K. Silink and 
S. Vohnout entitled "Radlolzotopove praoovlst® ve        j 
zdravotnictvi" ' fltegji*» Torsion above) in .geskojlovengk® 
Zdravotniotvi (Czechoslovakia Health ServiceTT  Vol. VIII, 
,No. 2-3* Prague, 1960, pages 124-130.47 

The use of radioactive isotopes is one of the great 
contributions of modern medical science to humanity. Ato* 
mic power directly applied serves the noble human purpose 
of diagnosing.and treating diseases: and curing the sick 
who could not be otherwise saved«, 

The development of methods for the application /of 
radioisotope£/ has significantly advanced all over"~the 
world« In Czechoslovakia we have had a long-standing tra- 
dition, linked to well known Czechoslovak radiology, of 
which the principal representatives between the two world 
wars were Ostrcll, Novak and Behounek«, The Research In- 
stitute for Endocrinology fflyzkLxssmy tJstav endokrinolo:- 
glcky7 has been working since 1951 with artificial radio- 
isotopes/ notably the radioactive isotope 1-131 to diag- 
nose and treat diseases of the thyroid. Other methods of 
administering radioiso£opes have been developed: among 
them are the radiosurgical method; the application of 
megadoses in treating advanced cases of cancer of the 
thyroid gland; and the methods of using radioisotopes in 
the treatment of certain heart conditions. Several other 
centers have been organized since, but their total poten- 
tial is still inadequate to handle all cases. We are, 
therefore,concerned in creating conditions in which these 
methods could be used on a broad basis. 

Cobalt and 1-131 are the radioactive isotopes most fre- 
quently used in teletherapeutic instruments. According tc 
the number of critical cases requiring treatment with 
these agents, we estimate the present minimum annual re- 
quirements to b« 150-200 curies. We have actually 
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available, only a few dozen curies and even these cannot be 
-fully utilized because of the lack of technical facilities. 
!We,-therefore, cannot for the present save more than five j 
Ito ten percent of the afflicted for whom the treatment with: 
jthis isotope is of vital importance, Ä similar situation ■ 
»prevails in the application of radioactive phosphorus P-32 , 
{suitable for treatment of blood diseases and tumors as well 
ias in the application of radioactive gold Au-198. The re- I 
Iquireroents for these radioisotopes by our health service j 
are estimated at one fourth to one third of radioiodine ; j 
requirements» '•■..! 

Radioisotopes are used in diagnostics, A wide range of 
isotopes is available" to diagnose metabolic malfunctions, 
kidney diseases and heart condition; to detect and locate 
tumors; as well as for a variety of other tests, ihe     j 
radio!sotope unit quantities used in these diagnostic •   j. 
methods are small; but because of the intricate work method^ 
only experienced operators may have access.to laboratory.-. | 
eomipment and instruments.  In the future, the importance 
of artificial radioisotopes will become even greater far  j 
modern metabolic, biochemical and physiological medical re-i 
search/ as they will help to discover new physiological in- 
terrelationships and thus the causes of many diseases.  In 
this respect Czechoslovakia has made no headway yet,: but 
.efforts will be made toward progress« - 

The primary'condition for the development of the medical 
application of radioisotopes is. to set tip a basic radio- 
isotooe department to work with the research institutes 
subordinated to the Ministry of Health* The department 
will develop the necessary basic methods and will tram 
physicians, biochemists, medical physicists and their as- 
sistants. The Department will use radioisotopes to diag- 
nose and treat cases "which are in the care of and under 
study by individual *,,.• .uu^.u^, research institutes. Because of high 
cost, it is impossible yet to establish in each institute 
departments that would handle the intricate work with 
radioisotopes.  Individual institutes can afford setting 
uo only small specialized departments of the first or se- 
cond catecrory equipped to perform minor activities;depart- 
ments for"more important activities will be an exception. 
It is therefore necessary to set up a fully equipped cen- 
tral department for Isotopes (CIP); it will cooperate with 
other research institutes; it will be free to choose a # 
methodologic objective of its own.  In an effort to train 
young cadres, we shall establish radioisotopic departments 
at medical faculty hospitals and eventually at the Kraj 
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I Institutes of National Health as soon as! enoucrh trained " 
specialists are available. The network of faculty and Krkji 
jradio!sotopic research, ctepartm^nts will have the potential -| 
|of meeting all the urgent  raquirevents of th© isotopio pro-' 
[ject of our health service»        ,.      :'■ '      ! 

ine isotopic medical research procrrant is very ambitious; 
o basic departments (of CIP and at. faculties) will»     j 
.erefore, p-ar&ne  several major directions. The .-moot im- • f 
rtant is the metaboli.e:%j>plicsation. of isotopes, whereby ' 
©topes as open agents 'of •■■radiation are aolectively 
rried to and accumulated in the organism, to swoly energy 
certain tissues or organs, The method of using radio-: J 

otopes as closed agentp of radietion and the method of J 
letherapy are being developed by our oncolocric 
-""■srtments. ■ ". 

_ We shall limit our disousrion to the departments engaged 
in the application of radioisoiopss as metabolic and as ■: 
localized agents of radiation. The departments will be ■ I 
divided into clinical, experimental and doeiaietric sect ions'. 

_,, , , _  ' ■   v ^mmmm,,1 ,^km 
Clinical Section I 
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The main section is the clinical section,, which is re- 
sponsible for the use of radioisotopes in diagnosis and 
therapy* Therapy consumes most of the isotopes; .and pre- 
mises must be equipped to assure protection and safety of 
work with ionizing radiation. Depending on the number of 
heels,  and the types of diagnosis it is possible that the 
amount of rad.ioactiT.ity could exceed 10 curies» This 
amount is, however, divided into smeller individual doses 
jeuteunistered to the patients of the entire section. Äs a 
rule radioisotopss are concentrated in certain organs or 
oa.Tit.xe-B of the patient's body» Radioactive iodine is con- 
aentrated in the thyroid gland, radioactive crold in the 
pxeursl or .peritoneal cavity, etc« Most isotopes applied 
jmetaboiicaXly are eliminated in the urine and'negligible 
jopantitios in the sweat, breath and stool« The section 
p.a,y.: therefore, -have radioactive cent ears of varied inten- 
sity: the radioactive carriers are the patients;  the urine 

■which the patients accumulate in appropriate containers 
tor the purpose of deteimining the isotope contents in 
their body; even the linen will bo radioactive because of 
residues of urine and"Sweat;-and so will the objects which 
the patient touches; there will also be radioactivity due 
,to spray diffusion. Open and closed radiation agents are 
[handled directly each time a dose is adainistered. The 
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[most virulent carriers of radioactivity are the patients 
"because they move around either actively or passively and 
$ physicians as well as nurses come in direct contact with 
them. Patients contaminate all objects they touch, es- 
pecially bed linen, dishes and the like. There' is always 
the possibility of a sudden major contamination, e.g., 
when strongly radioactive urine is accidentally spilled» 

The setting therefore requires specific construction 
work, definite technical and organisational arrangements 
to safeguard working with radioactive substances. The re- 
spective legal provisions have been embodied in the CSN 
Code No 341730 Czechoslovak Norms Regulating Work with 
Radioactive Elements?. The Code reduced to 100 millirems 
the permissible weeFly contamination dose for a worker; 
the safety requirements have therefore risen considerably. 
For example, if a tumor or thyroid gland of a patient con- 

the intensity of gamma rays, radi-. 
at a distance of one meter, will be 
consequently a worker exposed to 
hours'would receive more'than his 

maximum permissible weekly dose of radiation», The section 
may have at one time several intense sources of radiation; 
it will, therefore,, be necessary to make available to all 
concerned a map of isodos'«s showing the area of safe zones 
and pointing to contaminated zones where access is permis- 
sible in most urgent cases.only and under the protection 
of lead aprons or ■■ curtains and only for the minimum time 
required« The curves of isodoses on the map will probably 

some contamination sources weaken 
the activity of isotopes declines 
according to the physical half- 

life for isotopes that are present 

tains\100 cm of 1-131, 
ating from this source 
25 millirems per hour; 
the rays for over four 

J 

be changing quite often; 
sooner or later, because 
in disintegration curves 
life or biological half 
in the body; other sources of radiation originate after 
each new treatment« The variation in the distribution of 
radioactivity is also due to the movements of patients to 
the shifting of containers filled with radioactive sub- 
stances (urine) as well as to the movement of contaminated 
objects. 

It becomes, therefore, imperative to institute a con- f 
stant dosimetric supervision over the entire section and 
its employees* Intense radioactive traffic should be con-f 
fined to precisely determined routes which should not be 
crossed; they should be entered only with proper precau- 
tions» The radioactivity diffused by spraying should be 
continuously eliminated by an efficient ventilating sys- 
tem; accidental contamination caused by patients should bei 



mstantly watched arid prca.pt ly removed» j 

Protection against gaama rays may be sought by keeping ; !. 
distant and behind protective walls or shelters capable of ; 
absorbing radiation adequately» The best protection againsti 
:>eta rays is to avoid contamination with, and transfer or 
intake of active agents. 'The  structural design, of premises| 
emphasises protection offered by-distance rather than by 
absorbing walls and ceilings« Suppose in a building sev- 
eral stories high, a pipeline carrying off waste matter 

■•would suddenly burst between th© floors $ the active s.ub- 
Jstance could impregnate the lower floors and contaminate "'"" 
precisely the areas that are otherwise perfectly protected 
by Mead* Ä case such.as this could cause the closing of 
an- entire wing for a long time» 

TAB  radioactivity of patients in rooms differs according 
to tho dose they received and the time elapsed since the 
application  The initial radioactivity of a patient foi- j 
lowing the administration of fcegadosss in the treatment Of: 
some cases of thyroid gland cancer reaches several hundred 
1-131 siicrocurieff« The gamsia radiation intensity at one 
meter distance froia the patient may reach hip to 100 ailli- 
reres per hour and increases at close distances evan to 
several, rems per hour. The patient's radiation intensity 
declines rapidly and within about twelve hours drops to 
one third or to one half of its original vo irate ^because 
the isotope is rapidly eliminated with the urine» We must 
take every precaution to avoid contamination while filling 
uxrine into the container used for measurement purposes in 
the Ioniaation room« To mate such operations safe they 
will be: performed in a, special i*hot,s' room equipped with 
automatic facilities for the entry and exit of containers 
filled with radioactive urine« For example, the patient 
rests on a mobile bed which is directed by remote control 
to a vail; through it a covered channel conveys the con- 
tainer with his urine to the hot laboratory of the physical 
section for measurement by remote pipettes while the at 
_tending personnel is protected by a shelter» Separate por-j 
(tions'of urine are conveyed automatically to the Ionisation 
'chamber or to some otherlaboratory for the measurement of j 
radioactive intensities« The medical staff observes-the 
patient fronra shelter and comes nearer to the patient    j 
only, if absolutely necessary and only for the shortest pos 
isible time while protected by a mobile curtain or some 
[other appropriate object» After most of the radioactive 
fur in e is eliminated the patient may be transferred to a. ' 
I room whera he remains isolated* His radioactivity stays 
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concentrated in some part of his body, like in the' tumor of 
his thyroid gland or in the »etaatasii; the radioactivity 
»gradually declines according to the effective half-life 
jranging anywhere between 2  to 6 days.' 

The patient*s room remains a'ckögerous ambient because 
of his radiation intensity; its value varies' according to 
the actual radioactivity inside the patients* It ±Bf 
therefore., advisable to separate patient® into rooms by 
gro-ups according to their activity*-' The highest activity 
;that could remain in a patient ten/hours after the applica- 
tion of a "laeg&cbee* of-1-131 may reach the Talma of ap- 
proximately 120 microaurie. The powerful dose is best ad- 
ministered to the patient 'in the aornincr to give him. the 
opportunity to be transferred back to his room in th© even» 
irtgj' otherwise he would hava to pass the night in the 
radioactive room«, The first group of active rooms is 
therefore reserved for patients haying an activity of 20 to 
120 microcuries• The gmim  radiation intensity at a dis- 
cance from the patient of orte meter ranges from 5 to 30 
mxllireas per hour; it may rise to several rems per hour 
at'a close vicinity to the patient's body« Snch  rooms are' 
for single beds only md have their own sanitary facilities 
arto bathroom -(shower); 'they are furnished very sisroly for 
easy cleaning and decontamination. The patient's hlohly  * 
radioactive urine is collected and kepi  isolated either in 
a dark place or in th© wall with the automatic conveyor ' 
channel. These rooms are suitable for the administration 
or doses: up  to 100 mioxoaurias conveyed directly to the 
patient's bed» The saa© method'is im&cl  to carry food and 
other supplies to the patient; the contact between hospital 
staff arid, patient will thus be limited to activities that 
osrmot he    carried out by remote control-(care for the 
patient, etc.); but eveiixirt this respect work will be eased 
!without curtailing the c#re fox the patient; e»ge, the 
position and the'slant of the bed .will he  automatically 
controlled» 

The second gro«p will be constituted of rooms for medium 
recur i® a. Tin radiation(intensity ranging from 1 to 20 mie 

gawa.  radiation &i  a distance from iste  patient of one meter 
j.s between 0,25 end 5 Mllirems per hour;' at a close vicin- 
ity to certain parts of the patient's body the intensity 
aey rise to one resa p@x  hour. The rooms will have two beds 
furnished with the necessary sanitary facilities and 
s£'otf?rl Ads^ate »easures will be U0@d ±o  protect the 
staff from the radiation- effect of radioactive urine* 

The third group of rooms will be'"reserved for radi 
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jactivities ranging between 0»1 to 1 micröcuriei 'the 1-131 . 
Iradiation intensity at & distance of one meter does not ex- 
ceed 0*25 millirems per hourf■only in the vicinity of some f 
patients may the intensity in-a certain place of their body 
reach 100 mtlliremB per'hour« The radioactivity of the   < 
urine portions collected, in containers does not register ■.. 
more than 0*5 Morocnriosj no special safety precautions • 

•< are therefore necessary» The roosas will hare several beds 
and will be furnished with.their o*jn' sanitary■ facilities» 
The fourth and last group of-'pat 1 exits -are thos&-yho.s@ ■ 

■total radioactivity does not exceed ICO microcuriea 
i(patieats exposed to Isotopes for diagnostical pmxposös.1» 
This group may bo sccomodated in common, rooms- together with 
other non-act iv@ patientsj they are released into home care 
as soon, as their activity drops below 20 microcnries. 

The most favorable approach to an economical arrangement. 
of rooms is the system of transferring patients to rooms 
according to the degrees of their radioactivity« For' ex- 
ample, after the administration ©f a megadose in the morn- 
ing the patient is transferred in the -evening to a roo® 
with a'single bed set up for radioactivity ranging fro®. 20 
to 120 iiicrocnrieB. These roosts are occuped also by 
patients Immediately after 'thoy receive a dose of 20 to 12C| 
jsiicrocaries«. Mien the patients* radioactivity drops below | 
20 siorocnrios they are transferred to. rooms equipped for 
activities ranging from 1 to 20 siircrocuries; these rooms 
are occuped also by patients immediately after they re- 
osiva a; dose within that category» . Patients .are kept there 
■until their activity drop® to one microcurie; they are 
then transferred to common low-activity rooms where micro- 
curies range betwaen 20 an.4 1| the COBäOE. rooms are also 
occupied by patients with-'higher .diagnostic doses received 
for Ecintigraphlc examination, etc« The length of the 
patient's? stay- in the respective category depends on, the 
effective half-life of .the' administered does«'- Once the 
patient's activity drops below 20 iB.icrocur.ies. he is.;either 
released or transferred to a common nonactive rooss. De- 
pending on the type Of treatment given .we may choose other 
classification criteria and reduce or increase the msmb^r 
of different radioactive categories«. By using this- sliding 
method, .we ma3r keap the map of radioactivity ■within, cert air 
limits for the entire section.and utilise all facilities 
efficiently since the premises are.built and'equipped, for 
specific radioactivity iovalfi-/ The transfer .of patients, 
even if they are ismobillssed, can bs effected with utmost 
care and safety, e.g.,-in an'appropriate isolated, conveyor 
that can carry the entire bed safely, etc. The layout of 

*OT^'*aee»SW*J!*W«W»HSte*a^ 



»■««««•««•■•■■»««■»«WM-..»«** 

doors and connecting sections must therefore be well '    I 
planned» For 1-131 treatment we use, according to the    I 
sliding room classification method, 4 percent of beds for."] 
activities exceeding 20 microcuries; 12 percent of beds for' 
1 to 2(T microcurie activities; SS-'percent of beds for ac»  j 
tivities ranging from 100 microcuries to 1 cm; and 46 per- 
cent of beds for activities below 100 microcuries or for . 

• jnonactive cases. The last group of beds pertains to the 
(category of departments engaged in work with lowest radio- 
{activity; • it does not require all the sanitary protection 
•decreed by the -CSS Code for categories working with higher t 
activities. 'Part of the first category's bed fund may be" 
used in other. departments or institutions, which closely 
cooperate, with the isotope bed department« Consequently, 
the soealled hot beds, located In*the area divided by sani- 
tary anterooms into sections for patients.and hospital 
staff• respectively, will bo distributed as follows: 7 per- 
cent in single-bed specially equipped rooms for high acti» i 
vities (from 20 to 120 microcuries); 21 percent in"rooms 
with two beds for activities ranging between 1 and 20 
microcuriesi and. 72 percent in rooms with several beds and 
activities to 1 microourie. For the treatment with other 

■types-of isotopes and for other research objectives the 
tme and percentage relations will vary somewhat» 

The gliding room classification system,  requires a con- - 
struction design whereby the most active section of 'the 
department is isolated and projects into' one direction. 

The structure will have a minimum of background area in 
all connecting corridors, in service and inspection rooms 
and wherever there is no direct contact with radioactivity; 
the- reason is that ^exposure should not be allowed to bear ■ 
on the permitted weekly average dose of 100 milliremo. We 
have set thus safety limit so that the surrounding area 
does not share in these 100 nillirems with more than 10 
percent during a 36 hour working schedule; we also are 
aware of the fact that such a dose may be acquired by a 
hospital worker within minutes in some emergency cases 
through direct exposure; it will therefore be necessary to 
keep the radiation intensity in said areas down to 280 
microroentgens. ■'This is about twenty times the average in- 
tensity to which the rest of the population is exposed. 
It is therefore recommended to arrange isolated rooms with 
highly active beds on one side of the corridor only« The 
other side of the corridor should have windows leading in- 
to the open» The opposite wing of the building will hoUse 
rooms with the lowest radioactivity, laboratories,' 
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n measurement rooms, for low 
!kitchen and sanitary rooms 

activities, inspection rooms, 
-,,, ,  .,   - —-    ^n ^ront of these premises' 

\^Ll
r
L  b5 the nonactiye area with, rooms for employees (the 

lU>k  code prohibits eating and smoking of employees in the 
•working area), administration and consulting offices. This 
jpart of the building should be connected with nonactive 
•beds or beds registering activities up to 100 microcuries 
an?j ?x.  ejnbul^öry section which works only with lower 
(activities.    :. I 
I . "'      ■  .'    . # i 

j  .Therf is always the possibility that a patient in the 
active bed section suddenly dies shortly after having re- 
ceived, the highest doses. The entire corpse becomes a 
source of radiation with its intensity declining according 
to the disintegration curve öf the administered isotope» 
lite direct handling of the corpse exposes workers to a 
high  degree of radiation. "We therefore connect the isola- 
4?f ff°m with a remote control device to convey the bed 

with the corpse to the autopsy room's cool dark compart- 
ment; it will rest there until its radioactivity drops, as 
a result of the natural isotope disintegration."to a de- 
gree permitting safe handling. 

The situation changes in .case of a patient's death oc- 
curring several days after the administration of radio«   5 
iodine; the isotope is concentrated in the single affected I 
o.r,33.n or in the solitary metastasis of the tumor. The 
procedure will be a fast removal of the critical organ f.roj 
the corpse; the corpse's activity then drops to a minimum ' 
and. there is no further danger of exposure. The removed 
organ is placed into a tinted vessel filled with a fixing 
agent for further processing, e.g., for histoautoradio- 
grapny« The procedure will be carried out with all neces- 
sary precaution against exposure in an appropriate room 
connectea with the room occupied by the bed. Autopsy of 
radioactive corpses requires extraordinary technical and 
organizational measures to protect against cramma radiation 
and. beta ray contamination, but should permit freedom of 
movement to the physician performing the autopsy» We have 

: not yet solved the problem of the right protective measures 
to be applied m these cases; in the meantime, we shall 
therefore perform the autopsy only after the corpse's 
radioactivity has vanished. 

Another major problem is, that of performing surgery on 
radioactive patients. This problem may be divided into  , 

I 5fee categories: U emergency interventions made necessanf 
satter the administration of isotopes .e.^r. -acute 
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tracheotomy; 2) interventions made necessary for reasons . | 
other than the' administration of isotopes; S) surgical ad- j 
ministration..öf isotopes and complex radiosurgic&l -      i 
treatment« • -•■   '     ;• 

Most operations of the first category may be carried out! 
directly with the patient in his bed or in the surgical   I 
room of the surgical section of the isotqp&l department *   f 
The method stay also be used in emergency, oases not- related f 
to the isotope administration. The'surgical roojE should  ] 
be designed for a broader purpose'and serve ror-fi -/garies 
of gynecological, urological and.optical nature, ■'The. 
broader scope will Benefit the third snrgieal category 
(surgical isotope administration ; in the form of ..open .or - 
closed radiation agents .and'ra,diosiirgical methods■' of ■ 
treatment}»' These methods, were-.introduced .several years' 
ago and have been successful in the treatment of some >d*« "■ j 
vanced tumors» ' We refer hex-s-.'to iwirgery of malignant '  ■..■ | 
tumors following, a pre«surgical adainis trat ion of isotopes«! 
Very demanding facilities protecting against gamma rays ; 
are required for-certain .localised surgical operations and: 
for rad.iosnrgi.cal interventions;'1-we stress the- importance ! 
of isolation and .protection from radiation emanating from j 
the surgery table and while leading' enough .freedoia. of move- 
ment to the surgeon and his staff« 'The sickbed department 
will hare ©paces" for.the deposit ofradioactive material 
and linen which must .not-'leave the department asl long a.s .. 
it remains contaminated«- A small lanndry room connected 
with the radioactive waste will be adsq-tiat© for rapid de- 
contamination. If the-laundry method proves inadequate,.' 
v®'shall put the linen In'storage rooms  for the disinte- 
gration of short half-life isotopes; other linen will -be 
disposed of altogether as radioactive waste- if contami- 
nated with isotope's of long lasting half-livss» 

The low radioactivity section .of the isotopic depart- 
ment is connected with the ambulatory room -and with diag- ■ 
nostic installations which operate with low doses of.iso- 
tope« Rooms used for the measurement of low activitywill 
be arranged, to protect sensitive'instruments from possible 
intense radiation in the room; e,g.>-oloae-by X-ray in- 
&±zim.m.ts  sronld cans® interference« Some measurements 
vill have to foe mad.® inside the radioactive area but not 
before the sensitivity of Instruments is reduced« Some 
instruments may he carried to the sickbed, others (the 
eeintiscanner and the profile gastmagraph) require separate 
rooms. The active inside area, will be equipped with 
auxiliary laboratories for X-ray diagnosis ' and hesaotolbgy 

10 
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Experimental Department 

\ The tasks of the experimental department are closely re-j 
listed to the tasks of the clinical d-spartoiant, but the na- | 
iture of the eApe.rimfcri.tal r&iioi,;otopo work is somewhat ■( 
'different» The doaa.q£ haea range of 10-S curies and is j 
jconsequently three tiaios lower than the dosage administered) 
jby therapy« | 

On the other hand the range of radioisotopes. is much   i 
(wider; whereas the clinical departsaant wises radioisotopbs j 
with a short-term half-life,, the physiological and bio-   j 
chemical work is done with many long-lasting radiation   ■ j 

I agent s,  such as C--14 and Sr-S0» The lower dosage, to he 
j sure, reduces the risk of external exposure, but the method] 
of applying and processing the material increases the pos~ | 
sibility of infecting tha"organism with.open radiation    j 
agents',/ Strict sanitary measures are therefore enforced  f 
ill laboratories and particulary in work with animals« The J 
radioactive »GO, the physical and biochemical laboratories \ 

' shall he equipped with a perfect ventilation system and_ 
■most work: with" open radiation agents shall be done in di- 
igesters or gloved box.es» All work will be subject to a. 
constant contamination control of all surfaces, work areas, 
containers, tools, hands and clothing» The control and   j 
the dosiffietric supervision are the responsibility of the^ 
physical section of the radioisotopic department which is 

| provided with all the needed technical and personnel     j 
I facilities«: \ 

■ ' I 

The physical section of the radioisotopic department is j 
[ responsible for: j 
£ 1) Coordination of radioisotope planning in the entire f 
j     department| 
f 2) Ordering radioisotope shipments and the storage of j 
{     supplies| 
| 3) Distribution of radioisotopes to sections concerned; j 
I   4} Dosdmeiry of radioisotopes for all sections? 

5) Development and standardisation of dosimetric      J 
I     methods| I 
I 6) Dosimetric calibrating- service for all sections; . j 
I  7)  Physical consulting service for all sections.;      j 

8) Solution of the departmentf s own research problems; j 
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9) Dosimetric health and physical control seryic©| 
10) Supervision and responsibility for the observance of 

laws« 

On the fulfillment of these duties rests the entire op- 
eration, of tlta radio!sotopic department«- To carry out its 
duties the physical, section will hare  adequate room, per- 
sonnel (and facilities at its disposal! ■ from a legal B±m&~ 
point it will enjoy a fully autonomous position» 

i 
■  Adequately equipped sections of the department are a 
prime necessity,, but strict ocnapliajioe with'the operational 
code remains the basic principle for safe operation»' The 
code must be prepared in every detail md  specifically for 
each department! consideration will be giyen to local con- 
ditions of the department concerned provided they conform 
strictly with the CSS code now in. effect* 

Saisaia ■ar1 

The authors discuss the principles of work with radio- 
I isotopes in the health service« from the aspect of protec- 
tion from ionising radiation of th* workers involved« Fros 
the same aspect, the problem of the •equipment of. these'de- 
partments- xs discussed in detail md the problems of the 
working regimen at the clinical and experimental depart- 
ment are dealth with.- 

y 
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Czechoslovakia 
PROJECT FOS RADIOISOTOPE LÄBQMTORIES AT THE MEDICAL 

| FACULTY IN KEÄ.DEC KMLWE 

l/fhe following is a translation of an article entitled 
I Trojekce radioissotopovych- iaboratori pro lekarsfccra 
I fakultu v Hradoi Kralo?©* by 0. Steirshach published in' 
|. ?|.^£2ls;!H3i!l;;e„Mp^£Möfe5i. Vül-VIIIr No. 2-3, Prague; ■lyöU, pages 131-130/ 

The development-of<nuclear power for peaceful useß in 
|Czechoslovakia has become of major import mice. We have ' 
started operating our o\ra  atorsic reactor .that releases ,a 
considerable volume of radioactiye ae&eria,!, -which' until 
recently had to be imported from abroad« We have now the 

j foundations OR which to expand our radioactive substances 
| for use in our industry, agriculture?.* health services and 
research work» 

The Government Decree of 25'July 1957 states in"Article 
1 that "research is to assure a broad utilization of radios 
isotopes by science, technique and medicine*. Thus was" 
created the basis for an unprecedented rise in the use of 
radioactive materials by all categories of science; the in 
certtive was stimulated for projects and construction of 
canters engaged in work with radioisotopes» 

Among the projects figure the Experimental Radio'iso.topic 
(MI) Laboratories "in Hradec Kralove» 

The project will becorss an asset to our national econonr 
•provided we make its operation safe and. avoid any danger 
to the health of •workers. 

The project, prepared in 1958, vas based on domestic 
and ^foreign experience*  It was preceded by a scientific 
visit to the TJS3E, in the course of which many problems 
relative to the intricate operation of R&I laboratories 
were cleared up in cooperation with, our Ministry of Health, 
the Moscow Project and the Moscow Health Project. 

■*■ * * 

'.■* M-vtwtWHSf** »*JJS<!M*»!**S*.«M9S»'»**W* nmwftK»»« 
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The laboratory will concentrate its work on biological 
land biochemical problems arising from the application of 
radioisotopes. Radioisotopes will be used as indicators of| 
{chemical processes and will help in following physiological; 
[processes; they will also serve as sources of ionised ra- s 

jdiation for biophysical purposes« 

] • Operations will be classified accordingly into several 
(categories and will foe performed in the following centers: 
1        Biochemical laboratories , 
;        Analytical laboratories 
i        Microbiological laboratories 

Bosimetric laboratories 

For biological and physiological research, we plan to 
set up a zoo, surgery and autopsy rooms equipped with all 
necessary facilities« The nature of the center dedicated 
to research does not put any limitation as to the radio- 
isotopes to be used* However, the actual application of 
radioisotopes will given an approximate idea as to the 
range of common radio!sotopes. 

Beta Radiator    Beta::_gaffiffia Radiator   GwSäJ^^S^SJL 

Mn •»- 54 c - •- 14 
p ■ - 32 
s - •- 35 
Ca - 45 
Sr - 98 
J - ■ 181 

Ka - - 24 
K •- - 42 
Fe - - 59 
Co - - 60 

EB^^^h^l^^^^M^^ä^ES^S^S^L 
Eg 0.722 MeV 

0.837 MeV 
0,384 MeV 
0.284 MeV 
0.162 MeV 
0.080 MeV 

Amount s 0.27 mg equal to Ra per microcurie 
the constant total dose of gamsaa radiation 
2*30 rems per hour half-life ~  8.14 days 

r. ^#,*m«aW»<t<MW»»*-«*W«»t(»lfl«l"l' 'WJJM+'*»**« 
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groups X HLäiriauKB■■'• v;o'.I:ums 50 uiicrocuries  (Ha-24r Ka-42) 
err out" s Y' maxi aura voliims    5 Hii.crocuri.es  (C-I4ff  P~32,S-S5, 
" M-n--54f 'Fa-58, Sr-?S, and J-131)  ■• 
groups Z. maximum volume; 0e5 microcuries  (ca-45) 

I      Current operations in' a3.1 laboratories will be limited 
{to the range comprised in the second category,'in accor- 
Jdance with" the provision;.:; of C8I Code lo«  341.730  (CaecKo- 
lSlovak Norms Recpxlatinq ¥orh with Radioactive■Elements)«   ' 
i 
i In exceptional cases end  for a liiaited time ;only opera« 
tioits will compria© a volume of radioactiyity larger than 
the voluias authorised by the Code for the second category» 
|We shall also contemplate using-radiolsotopes-other than 
I those mentioned abore.  In order to safeguard the radio- 
activity redaction pcderitis.l of the walls we hat© ©estab- 
lished specific* lijsite for the volume of radioactivity 
that may be placed against th®. wall ixt any given roam; 
this will keep doim and within limits the Tolrsi&e of gamma 
radiation penetrating into the neighboring.room» 

Helpr*ttl■ Data for the Solution of Technical Problems 
I . 
1) The total-'radioactive? volume In the future laboratories 
shall not exceed 1,000 microqurieß per ahmM, 

¥e estimate that one quarter (2'00 Bicrocuries per annum) 
of this volume will be radioactive slops* the'daily volume 
of radioactive liquid waste will consequently be below one 
microcurie. 

2) Volume and type of waste; 
Liquid waste; organic (urine, blood)-- 200 liters per 

.day 
anorganic (waste water from 
laboratories and washrooms)~~ 1,000 

. liters per day' 
Solid wastes organic (stool, des.d  animals, 

half-life) -*.  1.00 days 
anorganic (cotton, paper, 

I glass) -«1 cubic meter 
in IÖ days 

I 
| 3) [Radioactive intensity of liquid waste:-up to 10 micro« 

|   caries per 1,000 liters: ' 
Radioactive intensity of solid waste: ■•   I 

organic %  1 microcurie per kilogram ' J 
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anorganic: G.l microcurie p&r  kilogram 

4) Duration of wants storage; 
liquid for one week - half-life of 100 days 
solid anorganic.« 1 to 2. months ! 

solid organic - dead animals? will be reaoTed weekly to 
concrete pits outside the hospital area». • 

s 

f S) Number of animals for experimentations monthly Tolwie 
j  of animals is estimated at; 
i    10 dogs 
{    40 rabbits 
I    50 guinea pigs 
j    100 rats 

400 saice 
For permanent■stabling we estimate that the following 
equipment will he  needed: 

100 metabolic glass cages 
20 large--metabolic cages 

8} Number of laboratory workers: 
1 15 men 

15 women 
All will be engaged in. hot operations» 
Nature of works '        ' " 

receiving Isotopes, transferring isotopes to indivi- 
dual departments,' distributing isotopes, preparing 

. solutions, applying isotopes, receiving biological 
material, measuring radioactirity, cleaning and de- 
contaminating containers and aids, chemical analysis 
and synthesis, marking biological material, chemical 
processing of tissue samples, mineralijsation,' dis- . 
posing of liquid and solid waste. 

The KM laboratory project in Hradec Eraloye was con- j 
| ceired on the basis of the following three major prin- 
ciples of H. B. Garden: ,,.   "  J 

I a) Work involving radioactive radiation must be performed 
|   with a minimum danger for employee and surroundings; 
] b) Work must offer accurate and-safe results; 
j c) Work must be economically feasible which is the result 
j   of the two preceding premises« 

|   The plan, based on the ajbove principles, places the 
j pavilion accordingly at the end of the-hospital ssone in an! 
isolated location at a'distance of over 100 meters from ' 

] all othor clinical premises and in the direction of trade 
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Iwinds. The pavilion was designed as a one.story fire aisle! 
structure with a cupola over the center aisle for better  j 
lighting» •,   : 

ThVpavilion is divided according to radioaotivity into j 
three aones: '     ( 

white solle where contamination is practically nonexis- 
tent; pink, zone which is esqoüfced to contamination; red 
sone where the nature of work'stmst lead to contamination« 

;  All-three, zones (whits, pink and red) of the pavilion- 
are divided'in a.longitudinal direction according to sanl> 
taxy requirements into two sectorss. 

' laboratory and research sector, where no animals are 
■used; 
sector for work vrith animals» 

• 'The. division according-to th© level of'radioactivity. 
has a. sequence pattern, vhereby the animal zone with the 
.highest radioactivity is followed by the laboratory for 
blood testing and isotope storage; then radioactivity " 
drops further in the laboratory for the synthesis "of(sub- 
stances and the processing of biological material; finally 
the lowest activity is in the organic laboratory. 

The declining gradient of radioactivity applies to the, 
second (pink) zone -with the following sequence pattern; 
animal stable, autopsy room, surgery hall and contaminated 
washroom« ■•.'•.'..' 

The end. of the pihfc a one houses a clean washroom, dark- 
room with antoradiography and dosimatry; they all may be 
entered from the white aone only« 

The white sone takes care of the zoo requirements; 
storing and preparing fodder, receiving animal consign- 

[ merits and readying animals for experimentation. The zone 
has a vforkshop. for fine mechanics, accessible from the 
corTidor but not linked with the animal section,, The fol- 
lowing additional facilities are recommended for the white 
sone;~nonatTti¥e laboratories, weighing room, library and 
reading room., study hall for physicians, offices, ward- 
robe and recreation room for personnel» 

The main laboratory entrances are located in accordance 
with the above mentioned layout for the respective zones» 
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Personnel 

Personnel enters through the main gate into the white 
sone furnished with separate wardrobes for men'and women. 
Employees are required to check with the office prior to 
entering the pink or red zone. The office, equipped with 
a control board, is linked bytelecommunication with all 
laboratories and auxiliary services« 

I  The control board is equipped with the following 
' r\ (5>*tf 2. f* £3 Q * 

j 1) Electric control of the main building entrance,' this 
prevents any unauthorised access to the white section, 

I 2}  Electric locks controlling the connection between the 
I ' white and red zones. The lock to the red zone is'not 
I   released until the zone has been first made ready for 

ooeration by a thorough ventilation lasting 15 minutes,, 
3) Signaling devices relating to the proper functioning 

and any trouble of the ventilating system. 
4) Radioactivity in laboratories iß automatically relayed 

and any excess of the prescribed maximum radiation in- 
tensity level is iBsaediately reported» 

5) The radioactivity of waste water is signaled before and 
after the diluting process* All precautionary and 
safety measures are taken in advance in case of an 
accident» 

6) Three public telephone lines and 25 internal exchanges 
connect all rooms«, The white sons has a regulär press- 
button telephone system; the pink and red zones, use a 
foot pedal to operate the telphone that is built into 
the wall and protected by plastic insulation. ''The ani- 
mal zone has a tentative two-way telephone communica- 
tion linking the'laboratory with the animal food supply 
room and,, at the same time, with the control board, 

7) The control board has two magnetophones recording any 
message from the pink and red zones« Ä device for 
written recording is being tested. 

8} The control of incoming and outgoing messages permits 
'receiving reports and issuing orders at the same time 
through all 25 exchanges. 

9) The electric time of the control board is coiamunicated 
to all laboratories. 

Employees enter the. zones through a sanitary anteroom 
where" they change into work clothes for hot operations> 
(marked red}; they are handed a film dosimeter and a twin 
ionising gamma ray recording box. They don galoshes be- 
fore entering the red corridor leading to their respectiv« 
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[laboratories« . When leaving the pink or red ssone, they res- 
Imore their .protective clothing (narked red} and place. it 
I in a looker« • "If their clothing or shoes are ..contaminated. 
Ithey deoosit them in. a Special container for laundering 
in the deoorltaaination room to reduce activity to the p 
[missible degree 

per- 

?  Employees use a shower and a drying roomj on the door  j 
jof the red wardrob3 opening into the shower and the shower 
iin the anteroom hare automatic gauges controlling radio'- 
5active contamination»   "■■;■■.   ;'  . 
t 

| Animals 
1 ... 

Animals for experimentation are'consigned to the receiv- 
ing room and. stabled in the reserve %m  of the white zone. 
From there they are transferred into metabolic cages :\' 
through receiving windows (mice, guinea-pigs, rabbits) or 
thronoh parapet doors underneath the windows (dogs, apes). 
'Large"animals (dogs, apes?* rabbits) .will in the future be 
housed in airconditionsd metabolic cages furnished with . 
disinfecting shower» The cages axe built to permit separa- 
tion of urine from,  feoos for examination and garbing 
purposes,», .     .      . . 

The large -animal zoo has two corridors, one for labora- 
tory personnel and the other.for feeding personnel; the 
latter connects with the decontamination room. 

I   Dead animals are disposed of as solid wastes. Part of 
jthe dead animals will be left under appropriate refrigera- . 
I tion for &avarsl da^ys until they, loose their radiation; 
another part will be kept in special containers or concrete 
vessels» 

Fodder 

Animal fodder is shipped to an appropriate storage 
j through the entrance located near the animal receiving 
| post« Prom there it is brought to the kitchen located in 
! the center of the -aoo. 

Prepared fodder is passed through Endows to. the red 
jsone and is carried to the BOO. The rest of the fodder 
is disposed of as solid waste* 

Unused Laboratory Glass and Aids 
.They are carried to the red" zone J^<g3^J^?4^jggi;,^,i 
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[the non-contaminated washroom,, The non-contaminated wash- 
room is used mostly in connection with operations in the 
Iwhite zone. 

! Used Glass 

Used glass, concentrated in the washroom for radloaotivej 
class, is immersed into a caustic solution (acid or lye) j 

I for not more than eight hours. It is then rinsed wich 
iwater and placed into a closed gl^s'swasher for warm water { 
•rinsing. The glass is thereupon gauged for radioactivity* { 
»If radioactivity does not exceed the permissible limit, j 
the alsss is immersed into sulphuric chrome acid, rinsed, | 

! dried in mobile electric dryers and carried directly back j 
[to the respective laboratory groups« 

j Liquid Radioactive Waste 

I  The structure of the building determines the division 
|of the sewer system into three categories; 
I a) surface conduits channeling-rain, roof and surface 

wa+ers from firm areas and communications; 
b) conduit for the femoral of nonactive slops into septic 

tanks| the conduit is -connected with surface .water 
sewers| ' ,       _, _ 
active slops, gauaed to one microcurie volume per day 
but not contaminated with solid matter, are carried by 
a separate conduit to the diluting station»        . ■ ^ 

Radioactive solutions known to have low radioactivity 
may be poured into laboratory wastes« Highly radioactive , 
iWd waste (residues of certain solutions for injections» 
are neutralized, evaporated and the residues are held as j 
solid •waste«, j 

The sewers for active slops, as part of the water, steax| 
and heating pipeline system, are conveniently accessible 
for inspection and for parts replacement. 

The pipeline for the collection of slops ends in a dis- 
tributor cistern in which the slops .are dilutee.-        i 

c) 

distributor cistern has 
 w_ of slops in 
activity-determines the volume 
the tank thro "" " 
The diluting 

locks controlling the dis- 
The degree of radio- 

The distributor cistern nas xoc^s uouLiuj.j.x«y ^  «~« 
sharae of slops into diluting tanks. The degree of radio 
'«+ivitv -determines the volume of water to be supplied to 
the t ank through a pipe that makes the water circulate, 

[iluting tanks may be operated alternately and may be 
also shut off for cleaning. The system of two diluting 

;t.-tH9w*wo*'.ut 
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tanks offers the possibility of adding neutralizers and 
coagulants* Ones the dilution reaches, the degree pre.- I 
scribed by the CSI? Code MO* 341730*. the diluted slops are ! 
discharged tö another tank where a piiap and its floater : 
regulate tliair drainage into the sewer B 

In case the dililting tank is. damaged^ the. tank with the 
pump steps in to continue the dilution by water supplied 
to it in, the asm« mazmer as the diluting' tarücj in this 
case the■ action of tue floater is turned off while the 
dilution process* is going, on« . 

Over a certain period of time radioactive sediments will 
accumulate at tli&  bottom and on. the walls of tanks» They 
will be resiioyed and discharged into the tank that has the 
pump; from there the 'radioactive mud is snicked off by a 
specially built unit and disposed of as any other solid 

The full capacity operation of ths reatilatisig system 
requires - the .supply of 100*000 liters of -water, which is 
a. rolmue 'adequate to operate the diluting process« 

Samples of water are taken from the tanks with probes 
that come with a closing head». 

The diluting system is built underground aftd has a 
waterproof insulation, to prevent em.j vat ex fro® escaping 
into the open« 

An. auxiliary wall-water pxmp with a capacity of 18 
liters per second is  installed in addition to. the- sub~ 
srters.ible pxmps. . 

Radioisotopes 

Radioisotopes, are conveyed by a '«mall, electrical OT©r~ 
head track to the storage room, where they are deposited 
in, an underground automatic two-tier safe, difided into 
compaxtments 'storing quantities corresponding to two 
curies. Radioisotopes may also-be stored in six. auxiliary 
cylindrical containers. In addition to'that a saximt». of 
1,000 microcmries may be stored in, a 40 x 40 x S8 centi- 
meter safe« i 

Sadioisotopes are dlyided into doses arid carried in 
shipping containers to'the respective laboratories or 
passed through, the storage room window direotly to the 

'W*iM"'SM<*W*MS(fcrt 
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chemical laboratory» 'Each, laboratory has its own midget 
storage space built into the wall« 

Solid Radioactive Waste 

■It will be classified according to■■ the. degree of con- 
tamination« Ordinary radioactive waste, solid dry non» » 
corrosive and nondeeaying residues are placed into plastic 
bags; most, of the waste are paper napkins, clogged cotton, 
rejects of glass containers and instruments. The bags : 
will be deposited in garbage .drums which are hermetically 
closed by a high.frequency device prior to being carried 
away« 

Part of the" solid waste will lose its radioactivity 
after .several days (Soa® dead animals left in refrigera«-/ 

■ tofs-j.'.'part of the SEOO'B residues and of the laboratory's.-. : 
fast's "left in the cellar}»' 

t. 

- .■ The rest of organic waste matter 'requires special .. 
handling and will be deposited in soldered cans of varied 
sises or will be cemented into prefabricated pits (various 
organic waste matter contaminated with gamma-bet a rays 
with, long disintegration half-lives originating in the- 
microbiological and biochemical laboratory; dead animals, j 
litter with food residues; semisolid filth of washrooms)« 

The cans will be sterilized to prevent any occurrence 
of gases in unfilled spaces. ' ■ . 

■ . The neutralisation of solid waste will be done in the 
building's decontamination room cöiin&cted with the JSOO'S • 
corridor. The decontamination rook' is planned to have 
facilities for the decontamination of laundry,, precious 
glass and instruments, to rid thep. of -solid, radiation 
agents with long half-lives» 

The wall between 'the red. corridor and the decontamina- 
tion room will have a built' in matrix in which ambulant 

1 gloved boxes will be •installed.}; this arrangement will per- 
mit the removal and simultaneous decontamination of con'- ■ 
taminated material, without exposing the laboratories 
themselves to contamination and without the box entering 

j the decontamination room. 

LThe entrance to the decontamination room leads through 
another sanitary anteroom'(second.in sequence); it will 
be furnished .with a wardrobe for special, prot.eetive_  

(wgiMV'iaMNW) 
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clothing and a shaver for the superficial cleaning of the 
Icl'othingi furthermore , it will hare a gauge to'measure 
lradioactivity« ' ; 

The decontamination room leads through to a subterranean 
gangway to the station for diluting radioactive waste 
waters. Solid waste matter Is carried through a special 
exit directly to a-shed, rinsed and  removed for storage to 
an appropriate place assigned for that, purpose by the 
health officer of the Kraj« 

Protection of the Laboratory Atmosphere 

The plan for the health protection equipment was de- 
signed to suit five sections according to the nature of 
their operations: laboratory, radioactive 200, surgery 
rooms,-, uncontaminated zoo, decontamination« 

There will be special airconditioning equipment avail- 
able forvt digester, dust-proof boxes, body dryer,., dark room»' 

Most of the airconditioning control system is located in 
the main machine room of the administrative section. The 
machine room is divided into groups for filtering, mixture 
and fan chambers; it also has a rotating electric air-pump 
a vapor divider and an electricity distributor. Outside 
air will be drawn through a' joint raintight grating set 
in the window on the northern side of the building into the 
walled up bottom pressure chamber; from, there the air is 
distributed into the respective units. The exhaust of 
stale air from the suction fans in the main machine room, 
is effected by a joint brick chimney passing through and 
on top of the roof of the building.r 

One section of the ducts is made of galvanized steel 
conduit and the other of brick ducts. The airconditioning,, 
equipment is obtained from, current production. One com- 
ponent that must be made to order is the paper filter used 
to clean radioactive air in the digesters, dustproof boxes 
and metabolic cages for large animals; the filters must be 
secured by the user himself» 

The airconditioning system in laboratories will produce 
a bottom pressure graduated according to the laboratory's 
radioactivity; it will control the flow of air to prevent 
the current from flowing from places with higher radioac- 
tivity to places with lower radioactivity« 
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The aircondltioning system is instrumental for a flaw- 
less progress ..of laboratory work» Should there be a break- 
down of any part of the equipment, we frave thought of in- 
stalling a set of electric twin fans, with automatic 
•switches and signaling devices connected with .the control 
_board. . /■■/.' / 

A special device will be installed to control aoisture 
land cooling and to perform the  second filtration of the 
|air intake» 

Each digester arid duetproof box is' connected with a 
separate suction■equipment Consisting of a roof suction. 
unit, of a specialbos filter located above the digester 
or above the dostproof box in the room, and of a connecting| 
duct» The output of the auction mit for .the'digester/is 
gauged to the prescribed intake velocity of 0*5 m per "  , 
second; its operative-opening has. a dimension, of 0*85 m* 
■which includes the tolsrance for any ■ opening in an incom- 
pletely tightened shield; the volume of air required per 
hour will be 830 vsß. 

The building's aircondltioning -«yate» will hare-an auto % 
matic electric pressure control with.a pilot circuit switch 
for winter and staamer'operation. 

The atmospheric control in the JRÄI laboratories, will be 
tested on a model standing 150 cm above the floor, con- 
nected with the suction equipment of the laboratory &nd 
with the vacuum, ducts.« 

System of Operation in Ral Laboratories 

It is the 3D method (Dilute, Disperse, Decontaminate?) * 
All operation will be performed in contaminated labor*», 
tories controlled precisely as-the words indicates by di- 
lution, dispersion and decontamination* .  ' . 

Each laboratory has it®, own preparatory room, classi- 
fied into specific categories according to the type and 
volume of radioactive matter which is being processed 
there. The preparatory room leads.to on© or two labora- 
tories, always separated from the other by a protective 
concrete wall and by-a door panel. 

If any different technology of operation Is required 
the panels are readily removed to make a larger room». 
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Construction Design 

The RÄ.I laboratories are designed as a brick shell 
building with the interior masonry either in brick or con- 
crate according to specifications. ' 

' The reduction of radiation intensity for the different 
masonry types followed the method of N.V. Gusev1. Among 
the planned gamma radiation media, the NÄ-24 agent has the 
highest constant ionization dose of Iq = 19.06  per hour. 
It will therefore be necessary to watch carefully the ap- 
plicat on of this agent and to make advance computation 
for all around protection. 

,  The plan for concrete masonry contemplates the use of 
{ordinary concrete with the specific weight of 2.3 kgm per 
cmS* the brick masonry will have a specific weight of 1.45 
kgm per cmS. Windows can be opened for natural ventila- 
tion; they will be kept closed during operations so as not , 
to interfere" with the aircondltioning system. The pink and 
red sections will have concrete floors with an even surface 
covered by a mat topped by linoleum that will fit without 
leaving any crevices. Walls and ceilings, will have a 
smooth surface that will be coated with a spray« 

■ 

Floor and walls will be connected with a rubber ledge, 
which will have a five centimeter deep bottom groove to 
make the floor and wall work an even unit. 

All laboratories will be illuminated by dustproof light- 
ing fixtures; their surfaces will be dusted in regular in- 
tervals. The water, gas, garbage, electrical and communi- 
cation systems will be installed in the ceiling and floor 
to comply with the principle of keeping the room surface 
completely even. 

The project contemplates the installation of a complete 
} modem interior equipment for automatic underground dish- 
shaped safe, jet action glasswasher, stand for small meta- 
bolic cages, a large metabolic cage and a body dryer. 

The radiation will be powered by an independent small 
I unit, which was selected for reasons of economy; it will 
|operate cobalt radiation of250-500 Curies Co 60. 

1) .V. isev : gpravochnik po radloactivnim izluchenli 
zashtite, publishedj^JMoscowJ!nX9:57. 
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Tk& project was prepared la accordance with C0H Code No 
S4173Q of June 195$. .Experience and improYameitts; made . 
since then with this mid other projects wer© Incorporated 
into the 1 July 1959 amended version "of the Code« 

'':Suiiaiaary-..'■';■•;■■';: .';. Jj .        ;■.■ 

This is a brief outline of the project"for radioisotope 
laboratories (RÄI). One part of the blueprints i& pub- 
lished in  the annex to this article. The discussion con- 
cerns important problems related to the operation in the . 
RAI laboratories\  which ultimately determine the project's 
architectural design« The  article elaborates on the work 
plan for laboratories and tl® specialisation of their 
working procedures| on' the' radioism topes to be usod? the 
classification into categories according to the CSKf Code 
IG 3417*80$ the ""basic technical data ..necessary: to run the 
project| the principles on which the project is 'founded;, 
the'zoning according'. to degrees of radiation (white, pink 
and red 5sonss)j the division into 'sections for animals 
and for laboratories* Baph&sia is placed on the proper 
policy to goTera the start.of operations| on the central 
control of the entire laboratory complex; .on the super-■ 
yision of ey@ry moreaaent of personnel, animals* food,. „ 
glass and a,Ids4? radioisotopes,- liquid and solid waste* 
on.the protection of the' air in laboratories. . 
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5 U'P P L E M E l<  T 

Radloisotopic Laboratories for the Faculty of Medicine at. 
Hr-adee Kra.lo't?a 

Main Floor of the Experimental Section of EAI'Laboratories 

/\p Wm%9g$ 
«—«-*>"**        ll «5? *«. ift) ! «T.W a. 

it ._*. Hs- _E=aao_^llft._ii.—fc>  
„. $. JS-y 1 u- it-, 

«Kivra' tffflls a?*n;v     „   ■ #,—i-*i*<T.; 

-^-'--^-Igg-^ 

^Säötijm§J^ojLjiext,^a£g21 
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^Continued on next page7 
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/Continued on next page 
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, 53 - covered landing on 
top of stairs 

- food preparation. 
>- cleaning room 

\ -  zoo 
- precision instrument shop 
—' physical laboratories 
«- weighing room 
- study and library 

9, 10» 11 - physician's 
studio 

I  - officeB 
5 - ladies5 room 
3 - men* s room 
5 «men's bathroom 
">■ - ladies' bathroom 
) - recreation room 
i » non-active corridor 
>  - non-active zoo corridor 
5 - aoo 
%  - animal preparation room 
5 « anatomy 
S  - preparation room 
T -  surgery 

fi3 -  sterilization 
j5C » contandnateä bathrooms 
B1   »  clean bathroom 

35 

37 - dosimetry 
38s 41 - men's wardrobe and 

bathroom 
42 - distribution 
431  44 «. storage   : • 
45 ~ battery 
4? - hall 
48 ->  synthetic stone 
49 « non-active ambulatory 

corridor 
50 - active ambulatory corri- 

dor 
51 - active animal corridor 

- blood test' 
- small animal laboratory 
- large.animal laboratory 
» storage'and distrlbution 
of isotopes 
-.'preparation 
»* synthesis of substances 
- processing of biological 
materials'■ 
- preparation  ' 
- organic laboratory 
» preparation of radio- 
isotopes 
-. radioisotop© supply roora 

■« measurement, patients' 
room 

54 
55 
56 
57 

58 
59 
60 

61 
62' 
63 

64 
65 - ladies' wardrobe 

and bathroom 
•- storage 
~ dark room .'■■'■■, 

(Oil A) Part A "'.", 

- Brick Walls P 100/25 
Outer and center brick wall columns 
Concrete walls - concrete 135 

10 and 15 centimeter wide crossbars made of full 
bricks 
Window parapets made of honeycomb bricks 

n  Number of the construction detail 
Number of the cabinet detail 
Number of the locksmith detail 

^Continued on next page/ 

4s 

» 
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D - 

E "*■ 

Regular- lock 
Lock with insert 
Free - Occupied 

Laboratories and rooms, accessible from the active 
corridors, have all "their corners and nooks round«» 
ishaped - ceilings and floors have rubber lath 
connecting ends, 

« 

I ^üKMCKVtolUM« t*J» WV: 
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Main.Floor of the Administration Section and Zoo in the MI 
Laboratories 

£Th&  diagram Is on the following two pages^/• 

je low is the key to , the diagram^/■ 

770 - dressing room. 
J5  - engine room . 
f\  - ventilating system engine room 
73  - storage for* capes 
12  - storage for fodder 
i, 53 - covered landing on top of stairs 
2 ~ preparation of feed 
'i~5  - zoo 

-' zoo 
'To.6  - nreoaration -room* cleaning room 
590 .- blood test 
79 - boiler room 
81 - coal storage 
69 - water main 
70, 80'" - stairway 
68 "  decontamination - 
6? - laundry 
66  - deactivation 

F - For further passages through walle and ceilings refer 
t'o chart No. 5A (Main Floor-Passages) 

« 

* 
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RADIOISOTOPIC LABORATORIES FOR THE FACULTY OF MEDICINE AT 
HRAJDEC ERALOVE • 

Stand for Metabolic Cages Housing Small Animals 
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RAI  LABORATORIES -  GENERAL VIEW 

2076 END 
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